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Abstract 
This paper targets the need to change teaching methods when teaching math.  This is important because mathematics 
is known to have a high failing rate in the university and low understanding in the basic levels. Even with the digital 
technologies in the classroom, the educational model continues to be exemplification.  Taking software GeoGebra, 
as an example, we can see that the attitude of the students goes from being, from a passive state to an active one.
This leads to learning by Discovery.  The change not only depends on the support of digital technology but, also, on 
a good instructional model. 
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1. Main text  
This paper analyzes the changes in Educational Mathematics since the introduction of digital technologies, as a 
resource, to the classroom. It further reviews the changes derived from the usage of specialized software that 
transferred the static classroom models into dynamic models; using GeoGebra as a case of study. 
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Nomenclature 
A GeoGebra, specialised Software of dynamic Mathematics 
Dynamic models as change enablers in Educational Mathematics 
Introduction 
UNAM is ruled by the freedom of teaching based on the Mexican constitution. This means that teachers are free to 
use the resources that they judge best available in order to fulfil the curricula.  
Until the last decade, the model to teach science that has been more widespread is the transmission-exemplification.  
Also known as Traditional Model, it consists on a teacher in front of the class presenting exercises similar to the 
ones the students can solve with their cognitive level. In the present time a great number of teachers try to use digital 
technologies in the class room, but even, with the use of lap tops and projectors, the way the teachers give their 
lessons, still remains the same, transference and exemplification, the difference is the projector instead of the 
blackboard. 
This is not incorrect by itself, the use of digital technology can improve the structure of each session in the class 
room, but it does not change the teaching paradigm.  
However, multiple studies have concluded that a change of paradigm is needed since the current model fails even in 
well evaluated students. 
Method, Study Case: The use of GeoGebra to change Educational Methodology 
In January of 2002, Markus Hohenwarter from the  Johannes Kepler university in Linz,  Austria, launched the first 
release of the educational software GeoGebra under the license of creative Commons.  It was a utility software both 
to teach and to learn which allowed a dynamic interaction of geometry, algebra, statistics and analytic resources. It  
is interactive mathematics software for learning and teaching mathematics and science from primary school up to 
university level. Constructions can be made with points, vectors, segments, lines, polygons, conic sections, 
inequalities, implicit polynomials and functions. All of them can be changed dynamically afterwards. Elements can 
be entered and modified directly via mouse and touch, or through the Input Bar. GeoGebra has the ability to use 
variables for numbers, vectors and points, find derivatives and integrals of functions and has a full complement of 
commands like Root or Extremum. Teachers and students can use GeoGebra to make conjectures and to understand 
how to prove geometric theorems.  The software is introduced as a friendly model that can be used to exemplify the 
mathematical concepts ranging from the basic ones to complex applications like angular velocity. 
With the application of this software in the classrooms, teachers have a didactical resource that allows them to work 
in different visualizations of mathematics through a projector. This represents a resource that can be taken to the 
classrooms at different educational levels.  This also spawned several knowledge communities based on the 
software.  Experts in different areas that converge into mathematics, make trans-disciplinary communities that allow 
information exchange, thus generating new knowledge. 
Since the GeoGebra  knowledge community grows exponentially in a virtual environment, the limitations that arose 
were not geographic but ethnographic.  In order to overcome this, regional institutions were created to target specific 
needs of each community.  In Mexico, the first institution was recognized in October of 2010.  And, as a positive 
result, in 2014 there were five regional institutions recognized by the international organization.   
1.1. Dynamic Mathematics as an educational model 
Now that the resource became available, it is appropriate to change  the educational model into one that is no longer 
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by transmission. This will be possible by taking the necessary steps for  training  the people that will apply it.  
Since 2011, in Mexico, specialized training has been offered to the teachers so they can achieve the skills needed to 
facilitate the transition into classrooms and workshops.   
This study documents the work of 23 teachers in a workshop that had the necessary resources (projector, one 
computer per participant, internet access and a blackboard).  The sample had heterogeneous subjects/topics with 
participants from all six Mathematics disciplines that are taught in the senior high school and in the university: 
Algebra, physics, differential equations, numeric methods, calculus, etc.  Most of them professors at the UNAM 
faculty of MAC (Bachelors in Mathematics).  
In order to verify the results, the participants were requested to present an exercise in the subject they teach.  Then 
analyze the way in which it would affect their class to create a change of paradigm. 
1.2. The Implementation 
For a period of 15 days, teachers were enabled to use GeoGebra. They started in the most basic levels of the 
cognitive model, from remembering to creating.  This study was completed using  Bloom’s taxonomy for the digital 
era (Churches) as a guide to the methodological model to create knowledge. 
1.2.1. Step 1 Remember 
To start, participants were shown a lecture using the traditional model in order to show them how they usually teach 
a class.  Then, they generated the same knowledge using GeoGebra with a model different from the transmission 
one.   
1.2.2. Step 2 Understand 
They were introduced to the tools and instructions that the software comes with, so that they could generate an 
educative model with that software. 
1.2.3. Step 3 Apply 
Once they were familiarized with the software, they were introduced to specific mathematical models from basic 
geometry to calculus maximums and minimums. 
1.2.4. Step 4 Analyze  
Throughout the study, it became clear that not all the topics could be taught using digital technology.  A good 
instructional model was required to split some topics using digital technologies and others using additional 
materials, combining them to create significant learning. 
1.2.5. Step 5 Evaluate 
There was an evaluation of which material should be developed by the teachers using GeoGebra for the lecture and 
which should be developed by the students, to generate learning by discovery. 
1.2.6. Step 6  Create 
To conclude, all students had to create an example using GeoGebra of a topic in the curricula.  Some of the models 
were so outstanding that they demonstrated the paradigm change in the teaching of mathematics. 
Results 
In the end, the participants presented the implementation aspects to use the software in the classroom which 
included: 
a) Use the software to teach basic examples of the subject they teach, in order to get the students 
familiarized with it. 
b) Provide the students with an instruction manual to allow them to start working. 
c) Analyze feasible examples to develop with GeoGebra 
d) Match the curricula with the examples that the teacher will develop and the ones that he can assign to 
the students. This way, they will have an active attitude in their learning. 
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All these steps were recommended.  However, all the teachers agreed that the most important part was to introduce a 
new strategy to the classroom, one that is based on a good instructional design. 
Discussion & Conclusions 
The main conclusion was that using a digital model does not change the educative model.  There can still be a 
negative environment, one where the student looks to own the information, resulting in a model of belonging, and 
not learning. 
The transmission model, using digital technologies, has positive factors in itself,  such as the subject arrangement 
and time balancing.  But this, itself, does not change the educative paradigm. 
In order to prompt a change in the progress on learning, we have to change the methods of teaching using specialize 
software.    
 It is known from the constructive point of view, when someone execute an action, significant learning is held. 
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